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im^m 1 ) -M^ (1) : 

Rfh=o(y (i) 

(Rfh«cFaCF> CF,cH$;fcwcF»%^L. xisJz^yit. 151 

— Xtt^5&-?rF,a,Br,I,H*fc«C.F»K: (a=l-4. I*=0- 
9,c=0-9, b-K:=2a+l)«:^-r. ) ■C^3n-5^3&< ife 1 

[fif*a2 ] <2) : 

Rf =CCQF,d,») CQFj.^a) (2) 

(RfttCF3CF4>€>(<>«CF,> d, eitm—Xitm^i-y-CO, 10 
1. 2*/c«3^riS-r, d+e<5)-ca3n-5^b^*^e>^c 

C St^JI 3 3 CFj CF=CrcF3 . CFj CF=CFCF, CF, RO'CFj CF=C 

CCF,)CF3*>6«£.5m^6®«ia2.^i>/j:< la^^tf 

[lf*^4 ] -*ife^*-oWr4-«r^ (3) : 
QF.H. (3) 

Cf=4-7. 3=1-12, h=0-lL q4h=2f-2*^-r, ) "C^SiT- 

hit-^^'pu < t 1 a^tJfiRK:*/;^. 20 

CW*^5] (!)(!) ''^•-7aCJy5^;^SCF3J5:WL^£ 
t<»Z:S|ig-^^Z10f#0'(b-^ife (CF,=CFCF=CFj . CF,=CF 
CF,CF=CF, , CF,=CFCF,CF,CF=CF,) : 

(2) -Si|iS^{cKe!B^L.fcCF,CFg|55Jiz:fiite#r.-:> 

W'yib^ (CF3CF=CFCF=CF,. CF3CF=CFCF=CFCF, , CF,= 
CFCF, CF=CFCF, . CF, CF=£CCFOCF=CF2 ) : 

(3) lE«l*»6^iKLfcvS-7DCiy5^Jl'aCF,-*W^6 
ZMI^-^^Z.'On-Oit'^ (CF,=CCCF,)CF=CF. , CF, =C 
(CF, )CCCFj )=CF, , CF, =CFCFCCF, )CF=CF, ,CF, =CFCF, CCCF 

3 )=CF. . CF, =CFCF=C(CF, ), ) : ISUCf 30 

(4) -yuuM 5^ juacF, -J: Kf hiz^ (Q, H. « . 1 -; 

n>l)*#-r'S-S*S^:&-O}^-0fb^^ (CF,CF,CF=CFC 
F=CF, , CF,=CCCF,CF,)CF=CF.) *^ ^>gf*^ ^jStftl-S 
'J>tJi<t^l «W±<0//:^«:^tfit*«4 K^OfiSli 

[if*iI6 3 -flS^ <4) : 

CFjCsCZ (4) 
(ZttF , I , H*fc{iC,F,tV (i=l-4. 1=0-9. lc=0-9. i 

+k=21+l)^m^. ) -C»§n<5ft^*i!>^c < i 1 a 

JW±CD;^;^^$tffiSM:y:^o 40 

[IS*IB7] CFjCSCCF, , CF3C=CFSLil>'CF,C=CCF,CF, 
*a6{Ciat£©(jSJ®*'X, 

Iff 9 ] 1 --3 0l,i-rn*i(C^$S<D;y::^<D^i> 

)5: 1 miltmm e $ fc» 7 icMSM(Oif:^(D{i>rj: < 

1 0 ] «^JI4 5 {cfBi8<D^;^©ii>!tt < so 



Cft*:®l 1] C-CF,. CF,CF=CF,. CF, =CFCF=CF, . C-C 

. F, *> >3: ?)Si3:n *fi>^t < t 1 a«r 3 e> 
t^m^m 1 ~3 (Dt»-rn)5>{cfEt8©<S)gi:</;^. 

Cfft^^l 2] c-CF,, CF,CF=CF,. CF, =CFCF=CF, , c-C 
, F, e> tj: 6 iltf n ■Sii>4c < <!: 1 a* 3 6 iC^ 

[ft^Sai 33 C-C, F,, CF3CF=CF,. CF, =CFCF=CF2 . C-C 

s F, *^ 6 .sgf *^ ^j§«n Sii>nt < i €) 1 a* 3 6 k:^ 

[H^OSl^] C-CF,. CF,CF=CF,. CF,=CFCB=CF,. C-C 
sF,. CF,CF=CFCF=CF,, CF3CF=CFCF3, Q?,C=Cf,iPhtli 

id>r£< i: i> 1 aiU±©;yx*^tf/!SMAfx„ 

5] CF, =CFCF=CF. . CFj CF=CFCF=CF, . CF,CF= 
CF,. CFjCI^FCF, . CF3C=CF,*>e.icS^i>^C< la 

drofluorocarbon)aOf, ^^I^RU^.M^-^^t^'OPK 
(pernuorocarbon):</:^35P 6 P>@«n-Sii>^C < 

i 4> 1 a^&$t?i»*:S 1-13 ©c>-rnAHciB4g©fiS)® 

[fi^^l7] $6tCHe. Ne. Ar. Xe, Kr*>6i&-5Sf5!i^ 
^®«4t.-2>#;^^. N,>(pP)i&S:^tSl4:'^X. NH3. H.. C 
H,. CH,. QH,, C,H,, C3H,i&<i:*>6^c2>MYb7K*. 
(i, Ca CQ,. (CF,>,C=0. CFjCFOCF,. CF,0CF,tC<b*7ii6 
^C-S^Sib^^, CF,I. CFjCFjL (CF,),CFI. cf,cf. 
CFjI, CFjBr CF3CF, Br. CCF3)jCFBr CFjCFjCF, Br CF 
3 CI. CF,CF,a. (CF3).CFC1. CF,CF,CF,C1. CF,=CFI. C 
F3=CFCT. CF,=CFBr. CF,=CI,. CF,=CC1,. CF, =CBr, i* 

j>iP.3'jrS-'>ny>{b^^B!. chf.. chFj, chf,. CF3CH 

F,. CHFjCHF,, CF3CH,R CHF,CH,F. CFjCH,. CH, FCH 
iF. a^=CHF,CHF=CHF. CH,=CF,. CH,=CHF. CF,CH^F,. 
CF, CHaCHi . CH, CI^CHi ^Ci'*'^!^ SHFCCHydrofluorocar 
bon)SO*. CF.=CF. , CF, , QF, , Q F, , CF,o,c-C,F, , 
c-C, F. tj: ^-S^ite^&O'^ltte^^r^oPFCCperf 
luorocarbon)^;^*>6^d:-5gf*»6atfn5ii>^j:< th I 

a©;«/:^=&^t?i«5R5B 1 ~ 1 3 ©t»-rn*>tcfa*8©^is 

[fi^ 1 8 ] m^m 1 ~ 1 5 ©i>-rn*>tciatg©fi5cii 

©^f :^ ;U * a *r - ;K>jf< 'J -7 -K* 

1 9 3 m^m 1 ~ 1 5 ©t>-rndHcfBtR©fiS]g 

:</>^©:</;^7'^x-7r>7;i':tn*-4<'>jP U v-M© 

[fi*312 0 3 it5jc3H 16-17 ©lirn*HClB4S©fiS 
Kl;*/;^©;?/;^ Xt-C. 7 ^U^J- P * - jK> 5f< 'J -^-le 
<b C i ^ri^FSk i T •£ ^ XT' JsaS:^;^. 



(3) 

3 

1 3 mtmi 6~i 7(Di»r4a*»Jc§a«8®fiS 

[it*52 2 ] S^JI 1 8 ~2 1 cDC^-rns&itciBig®:?' 
[000 1 ] 

[0002] 

[0003] Sf*. VXSiO^ifimS^tiX 

Ji(T©7'-'>'-<X-C». SiQ, ■C{iCuiBK©fiJ.'^,?:^3&^-tfi& 
t^^fcist). Ml^ite^Mi Lrfiil^^ (low-k) M*^A 30 

[0004] C4l6©7;U:i-Ci;!57-jff>:j<y5'- 
7^/^VX, >'^'-/:t•fe>•y"— 7^>'<-^ X. V>f dVi^^ife 
miHi'\-iCh. «7Ktt. Jgtttt. SB^tt. 

[0 005 3 :^mmit. imumtommmmiab^ 

©■r H >f ;^ ^«itiS$Po°o©«Sli^c £*J^^T4 c i 4 @ 
[0006] 

:^(ommmmm. wtSELf^^^-Yx, ^N-^':t-fe>if-f' 

i!&J-c*S7;U:tP*-jt<>sj<y-5'-)||*:/7X-;?ftiffl so 



i^gfl 2002-220668 
4 

r 4 c i tc J: 0 J^fiS-r Sfc«)©fiSI8//xRc;f ^-5 X-7fi8 

351. -m^ (1) : 
Rfh=cxy (1) 

<Rfh»CFjCF. CF,CH$/c«CF,*7S0. X*JJ:CXYB. 151 
— X»M^t-5TF,a,Br,I,Hi5)tWCFfcH: (a=l-4. b=0- 
9,c=0-9, b-K=2a+i)?:^T. ) V0.Stii>{l>ti:< ti> 1 
«JW±©:yx*^tffiSJg:V;^. 
«2. -18^ (2) : 
Rf =CCQF,d.,) CC.F,.,,) (2) 

CRmcF,cF&sc>«cF,. d. e«iai— x^^s^coT0. 

1. 2 3Jfc»3«r^-r. d+e<5)-C«SnSjb^*i6>5: 
-5Sf*^6®«n-5.^1>^c < i 4> 1 «JfcLfc©**X*^tjJB 1 

tCtBtg©fi!(;jli;t/X, 

:a3. CF3CF=CFCF,. CFjCF=CFCF,CF3RDfCFaCF=<;CC 

FOCF,3&»6!&SP*»6atfnS^!>!ft< ife l«€r^tf:S 

2(CtB*8©fiSJ^:^*X, 

^4. -w^-^i-':>mr^-m^ (3) : 

QF,K, (3) 

(f=4-7. q=l-12. h=0-]l. q4h=2f-2?&n^-r. ) "C^Stl 

■S<b^*ii>^c < i 1 a^tffiSMj'/x, 

315. CD >'^•-:7^a^g=•J^acF,-€Wb^cc»zlaig^ 

^ZlOj^O-ft^^ (CF2=CFCF=CF,, CF,=CFCF,CF=CF, , C 
F, =CFCFj CFj CF=CFj ) : 

(2) -*ife^tCii:S*S^L/cCF,CF^|553-d:-a*S^no 
J#Oifc,^!gj <CF,CF=CFCF^F,> cFjCF=cr:f=cr:f, , CF,= 
CFCF, CF=CFCF, . CP, CF=CCCFi )CF=CF, ) : 

(3) ?>:9-l!S^ b/■c/^•- 7 P P y ^JVMCF, -5 
n®^S-^?r--0}#0'(t;-^ (CF,=CCCF3)CF=CFj , CF,=C 

(CF, )C(CFO=CF, , cf,=cfcfccf,)cf=cf,,cf,=<:fcf,c(cf 
,)=CF, , CF, =CFCF=CCCF, )i ) : SCf 

(4) -'^•-:7PP^^;^acF,-<^:'^ *>Afrt>S5:WT?)— 

-^Jt-^-fb^i^ (CF3CF.CF=CFCF=CF. , CF,=CCC 
F. CF, )CF=CF, ) *i 6 i>mi!fi 6 3S«n ■54>^C < t fc 1 « 

fiU:©:^ X *^tf« 4 K:lB«g©fiSlg|:tf X. 
]«6. (4) : 

CFjCscZ (4) 
(ZttF , I , H*fc{*qFifi (1=1-4. 1=0-9. 1^0-9. i 

+k=2i+i)*73^-r. ) vm^tiiit-^^d^rj: <ttim 

liLh© :y X ;&^t?^M ^x „ 

CFjCSCCF, , CF,C=CFSiyfCF3C=CCF,CF3*>6) 

iaig©^M:</x. 

l«i:«4*/c«5Ki5tg©;tfx©d>&< ifc 
tfJS)g:</X. 

1 aiJie $/c»7 K:ieiE©;«/;^©ii>^< i i 
t^JiSJli^yx, 

3S10. ^4*/c«5{CiS18©;«/;^©i!>^S< ifc 1« 



5 

311 1. C-C,F,. CF,CF=CF,. CF. =CFCF=CF, . C-Q F. 
ffl 1 2 . c-C, F, . CFj CF=CF, . CF, =CFCF=CF, > c-Q F, 

C-C F, . CFj CF=CF, . CF, =CFCF=CF, . c-Q F, 

6-7 ©t^-rn3&>{Ci2$g(D^:tf X. 

^14. c-C, F, . CF, CF=CF, . CF, =CFCF=CF, . c-C 

,F,. CF, =CFCF=CF, . CF, CF=CFCF=CF, > CF3CF=CF.> CFjC 

F=cFCF3A^e.^t*ii>!a< t*) l«JJ<±©*f;^€:36{c^ 

3® 1 5 . CF, =CrcF=CF, . CF, CF=CFCF=CF, . CF, CF=C 
F, . CF3 CF=CFCF, i}>'htti>{i>tj. < t 1 mj,±.0>tSX^ 

*3R. Q,. /May>'fb^!gj, HFCCHvdrof 

1uorocarbon)S:C?. ^^*}^OPFC(perf 
1uorocarbon);t/X*i6)5:-SSf:*^e)aiin.Sii>^C< <b^> 1 

^17. ^^(CHe. Ne. Ar, Xe> KrtfihtiiMtPhM 

QH,. QH,. C,H,. C,fi^Ci'3&^6^C?)^{t7kSv Oi . C 

a CO,. (CF,),c=a cf,cfocf,. cF,ocF,^ti'*>6^i:-S 

fSWLMt^'^. CF,I. CF,CF,I, (CF3),CFI. CF3CF,CF 
,L CF, Br, CF3CF, Br, (CF,),CFBr, CFjCFjCF, Br, CF,C 
1. CF,CF,C1. (CF,),CFC1, CF,CF,CF,C1, CF,=CFI. CF, 
=CFC1, CF,:£FBr, CF,=CI,. CF,=a:l, , CF, =CBr, 
?>^tS-'^ny>^b-&!^, CH,F,, CHF,. CHF,. CF,CHF,, 
CHFjCHF, , CFjCHjF, CHF, CH, F, CF, CH, . CH, FCH, F, CF, 
^HFsCHF=CHF, CHi=CF,, CH,=CHF, CF,CH=CF,. CF,CH=C 

CHJCF=C^^,^Ci'3&>6^c4HFC(Hyd^of^llo^ocarbon)R 
O*, CF,=CF, , CF, , CF. , CF, , CF,,sC-CF, , c-C, F, 
tt^hU 5#i|$^SOf:^*te-^5:i#-:5PFC(perfluoroc 

31 1 8 . II 1 - 1 5 <0\,^-rinifil^UW.<D'S!mii:^<D-» 
;^ 7*7 X^-c, 7 p ;)!7 - Ji^ > jj< 'J V -M^fiSMT 

miQ. a 1 ~ 1 5 <Dti-rtl*^K:f24ECDfi5ce:^'XCD*' 

siLr^mr a c <!: *!RfiiiT xvgci^:?^. 
112 0 . ]ii 6 ~ 1 7 ©(,»-r4i*»K:faf8©gae:«^x© 

TM2 1. ^ 1 6 ~ 1 7 ©Ci-r4T.*>{Cf2»S®fiap:^f X© 

:^/x:;^7X•5'r,7;^3^o;^7-J^^>;^< 'J v-iK©®®:^ 
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3122. :ai 8 — 2 l©t,!.Tn*i«CiafS©7'-7Xvii5 

-m, 

[00071 

$ K (1) : 

Rfh=cxy (1) 

(RfWiCFjCF, CF,CH*A:«CF,^7kL/. )Cte<fctXY{*, PI 
10 — XfiS^C-p-CF.Cl.Br.I.H^fcliCFbK Ca=l-4, b=0- 
9,c=0-9, b4c=2a+l)?:7n-r. > 'CmStii>d>U< tfe 1 
i|l«±©^X*^tfgJ|g:«;x, J: 0 »3S b < B— Ift* 

(2) : 

Rf =CCCF,j,,) CQF,.,^) (2) 
(Rf«CF,CF*.5(,»t4CF,. d, e{iPI— X»M^£-^"C0. 
1, 2*fc»3%S^^. d+e<5) r«Sn^<fc^*»6 

^^X, !^K!ffSU< {tCF,CF=CFCF, , CF5CF=<:FCF,C 
F, . CF, CF=C(CF, )CF, (D'ptj: < i 4>— ft^r^tffiRM^fX 
20 -C**, 

[0 00 8] 3 *|%B^-C^ffl-rSfiSM//XB, - 

ate^^eziowt- (3) : 

QF,a (3) 

(f=4-7, q=l-12. h=0-ll. q+h=2f-2?r7jTf o > "t^^S^a 

aoy 5';l'ScF,-?:Wly^cCi^M^^:n-3 
^O-fb^igj (WAtfCF,=CFCF=CF,, CF,=CFCF.CF=CF, , C 
F,=CFCF,CF,CF=CF,) , C2)IlM^-^«Cii:^fe-^t /cCF, C 
l^i-Si!S^*--0}#0{b^t> <^^«, CF,CR=CFC 
30 F=CF, . CF, CF=CFCF=CFCF, , CF, =CFCF, CR=CFCF, . CF, CF= 
CCCF,)CF=C^) . C3)^*>6^feL/fc/>'-:?DO^^ 

;i^CF,-^Wrs^*M^^i:-:>^-:'fb^i^ m^it. 

CF, =CCCF, )CF=CF, , CF, =CCCF, )CCCF, )=CF, , ,CF, =CFCF 
(CF,)CF=CF,,CF,^FCF,CCCF,)=CF, . CF,=CFCF=C(C 

F,),) , C4)/f-7npy5^;uScF,-J:»3fe:*:tp 
t>»^WT-2>-»^^«r-o}^-:>{fc^^ (^^tf, CF,C 

F, CF=CFCF=CF, , CF, =C(CF, CF, )CF=CF, ) 6 ^£ -S fflP** h 
S«tl-5iJ>^C< ife liBfc(±©:«/X«:$tflSjg|:?/X«:^ 

40 [0 00 9 ] Sit. *^wk:*$(,>-c. *?iL<tt 
HISSi(4) : 
CF,C=CZ (4) 
<2«F . I . H$/c{JCFihi Ci=l-4, 1=0-9. k=0-9, 1 

+k=2i+i)^7nTr. ) -cm^tiiit'^^d>rj:<thim 

jy±©:^X*#ty^M:^X, i^FiCiffi L < «. CF,C=CC 
F, , CF,C=CF , CF,C=CCF,CF,*^i>&< 4 4> iaiJi± 

[0010] ^)iag*'XB. ©-Mite^^ — 3=ffT.5^5' 

50 jg. ®=«i|iS^%Wt-'5^^^«ljg*J*-3;</X{c»S-ce 
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[0 0 1 n -s*s^*-owr^^^^^3t^f#ofi5cM 
[0012] #^S^*/^ur-*ife^^--^WTS^^^ 
[0013] ^mf^'t'^m-ri^^mmin-^tfy^-c 

[0 0 14] cn6<D®~®CD3^(DfiKM:*/;^**i4 
[0015] «®©i|aS(D/J^$^,»M«<!:■^i!ffl^C-'^■*-> 

[0016] cn6<Dfi£M*'X©!NNa©i¥*ffl*JWTiC7j^ 
[0017]® -«*S^>&-oWr'S:55-^^^it**>-:> 

JfO:^. CF3CF=CFCF3-CWc-C,F,J:»)*>-7;l/ 

fn*fc»5l.l<giSt,>, Cn6BCF,CF7^i'y>h<!:fS^ 

)V1fi'J>tji < , CF3 CFtC *3f5f -5^5^ ;!7-»l/3&i®a©liS 
7 ^l':t O * - 4 Jg^-r 5 C <!: UT t,^ 

-5. CO«K. rSi|g^^Jtt!f$K:CF,CF?:WTS:7;l' 

[0018]® *is^*/M>-cra*g^*z:-owri 
j!>s*S. c©fil^c:7-5Xvit3-r. cf,=cfcf=c 

F, > CF, CF=CFCF=CF, U i'OZlOCZlSjte-^OCiTlT.*^© 
*S^*«^nSi, Ot-o©/h3l,»7^i/^> hCF,, CF, 



(5) #182 0 0 2-2 2 0 66 8 
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**feo-f>-n». fcygL/. cF,cF3{P6ttcF,**>iK^*-r 

CF2=CFCF^2-C»&a*fl»!^t~ftte^«C©"CCF, 

i CFCMIF, k: jnai t- . CF, cf=cfcf=<:f, ^tiflrc * -6 © 

-e> CF, CF=CFCF<b CF, Jfe •& liCF, CFi CFCF=CF, CCflifgfl" 
C©<!:t^D5J:bi?W;*C&?i77y^> hCF,CF=CF 
CF. cfcf=<:f,», cne>K:S*-r€>J:tg^:^#^c. 

tfCF,CF=£FCR CFCF=CF,©J:^i'i^S^*Jl/?r*feOS,. C 

10 n6©5$^*;n*:^3i±;^*<. ^^t,cim^i>y>^ 

S©/Jn31>MK:35:^. 

[0019] c:©J:^nc^M«, naM^^rH-^Wr?* 

M:</>^©*>i*>©*fi«lK:^if-C:^* < fetT©Q-3{c^}'S 

(1) 7 n n j< ^;i/»-CF, 4 W L & (r»r:*fe^* - 
20 -ym-oit^ 

CF, =CFCF=CF, , CF, =CFCF, CF=CF, , CF, =CFCF, CF, CF=CF, 

(2) =M^icmmm^LftcF,cF^^=s:m-r?>rMm 

CF, CF=CFCF=CF, , CF, CF=CFCF=CFCF, . CF, =CFCF, CF=CFCF 
CF,CF=CCCF,)CF=CF,^C<!:*Sflf!|7S$Jh.S = 

(3) ^3{p^.^lKUft:-'^•-:?^a^5^^^*-CF,^WT 

■5-*g^=&-o^o{b^!^ 

CF, =C(CF, )CF=CF, , CF, =C(CF, )CCCF, )=CF, . CF, =CFCF(C 
30 F3)CF=CF, >CF,=CFCF,CCCF,)=CF, . CF, =CFCF=C(CF, ), ^^: 

(4) ^N--:7Dpy?;i/S-CF, <fcti 4>^#l>=S*Wt"S 

CF, CF, CI^FCF=CF, , CF, =C(CF, CF, )CF=CF, i' 3 

[0 02 0] Cl)©-'^•-7Ppy 9^;U»-CF,*Wb&<-^ 
^aM^*--5j#-:>{b^». ±a©J:5Cc. CFCF=CF, 
i3RT-5iar^^^i^*;K«tS©g^j5S3(UU±©^i^* 
^ujtc J:*^S©ffi;i^r';i/:t P*-'^'^')^ y •5'-JK=&J^ 
40 fiR-r?.. ■ttai^^. ^^^:kB<h, CF, =cfcf, cf=cf, , 

CF, =cfcf, CF, CF=CF, ^fiSBI::*/:^ tcffliJ Si. :? P 

v-istt 3 6 K:afat©fit,»ig*Bfi)tt- 4 . 
[0 02 1 ] moumm-^icmmt^-^bfccfscfsm^ 

SBlg©/hSt,iSitC!&-5» L/A>U. CF,CF:7^yy > h*> 
e>«5fe(c^t//cJ:^»(c. CF,CF7 5i^^>h«:*3l£-rs 
50 ^i?;<7Ji'K:j:»)?gS©m^7;i'j*-a3t;-;}<>sI<';-5'-S 
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[0022] C3)(D±ill*>6^teU/c/N--:7ua^^jl/ 

[002 3] (4)<D>'^'-•7 p P>rf ^il/S-Ch cfc 0 4>:;*v* 

[00241® HmJg^^WT S^^^^jg^J^o:? 
CF, cfc J: i:;c= c:7 ^ > h 3&> 2>ffi;:55^0^ V 

:^;^4-en^n^<$^-cti^o cF3c:7'^t5^^>b3{pe> 

:^ ;l/«^^^^(D^ I ^811. ^ :7 ;l/ :i- u :^ - y V - 

[0 02 5] :^mmm^ii:^^i$^>x. ^^^^am 

(H) -f>y^jvac-cH3)*^t?*^?gcD^^:^'x&j. 

^Xvct3-C^L/chC(^:7^:;^F«rHF<bLT|^ib. ^» 

Sfi*5{g<jqi^etis<!:3a»j3&«?i!l*fflisij^*. 

[ 0 0 2 6 ] *Jffe?ScD-flS5; (1) : 
Rfh=cxy (i) 

F=CFCF3, CF3CF=CFj. CF3 CF^(CF, ), . CFaCF^CC 
,Fs),. CF3CF=CCC3FOi. CF3CF=C(CF3)(C3FO. CFjCFzzC 
FOCCaFz). CF3CF=C(CF3)(CzFO. CF3CF=CFQF,. CF 
3CF=CR:3F7. CFjCF^CFC CF3CF=anCF3. CF3CF=CBrC 
Fj. CF3CF=CFBr. CFjCF^CFI, CFaCF^CICF^. CF3CF=C 

CF3CF=<HF. CF,CF=CHCF3. CFj CF=CHC2 F5 . CF3CF=CH 50 
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QF7. CFjCF=CCHF,CF3. CF3 CF=CCHF2 Q F, . CF,CF=OCHF, 
QFr. CF3 CF=CCH FCF3 . CF3 CF=CCHi FQ Fs . CFaCF^OCH^F 
QF,. CF3CF=CafeF. CF3 CF=a:H3 CF3 , CF3CF=CCHjQFs. 
CF3CF=CCHQF7. CF, CF=a:HFCF, F. CF3 CF=CCHFCF3 CF, . 
CFjCF^CHFCFaQF,. CF, CF=a:HFCF3 C3 F7 . CF,CF=CCF,CH 
F,, CF, CF=a:F, CHFj CF3 . CF, CF=CCF2 CHF, Fs . CF,CH=C 
FCF,. CF,CH=CCCF,)i. CF, CH=CCQ F, ), . CFjOtCCQF,) 

CF,CH=CCCF,)CC,F7X CF,CH=CCQFOCC,F7). CF, CH= 
C(CF,)CQF,), CF, CH=:CFQ Fs . CF, CH=<:FC3 F7 . CF,CH=CF 
a. CF, CH=a:iCF3 . CF,Crt=CBrCF3. CF,CH=CFBr. CF, CH= 
CFI. CF,CH=CICF,. CF3Crt=CH,. CF, CH=CHF, CF,CH=CHCF 

CF3CH=CHCzF5. CF,CH=CHQF7. CF, CH=CCHF2 CF, . CF, 
GH-CCHFa C, Fs . CF, CH=CCHF, Q F7 . CF, CH=CCH, FCF, . CF, 
CH=CCht FC2 F5 . CF, CH=CCH2 FQ F7 . CF, CH=CCH3 F, CF, CH= 
CCH,CF,, CF, CH^dGCH, C, Fs , CF, CH=CCH3 Q F7 . CF,CH=CCH 
FCFjF. CF, CH=CCHFCF, CF, . CF, CH=CCHFCF, C, F, . CF,CH= 
0:HFCF,C, F7. CF,CH=CCF,CHF, . CF, ChtCCF, CHF, CF, . CF 

,CH=ccF,CHF,QF5. ffi9^7ri^ini>. ^^Wnco—fScA 
(2) : 

Rf =CCCdF,,,0 CCeF,..x) (2) 

^aStl-5^|g;^7XiUr«. M^Wm^ClA. CF,CF=CFCF 
CF3CF=CF2. CF,CF=<;FQFs. CF3CF=CB:^F7. cf,cf=c 
(CF,)i. CF3CF=CCCF,)CQF5X CF,CF=CCCF3)CC3F7). cf 
,CF=CCC.F5),v CF,CF=CCQF5)CCsF7). CF,CF<(C 
,F7)i. CF,CF=CH,. CF,CF=CHF. CF,CF=CHCF3v CF,CF=CH 
QF,. CF,CR=CHC,F7. CF,CF=CCH, R CF, CF=CCH, CF, . CF 
3CF=CCH,C2Fs. CF, CF=CCH3 C, F7 . CF, CF=CCa Hs F. CF, CF= 
GC2H5CF, . CF,CF=CC2H5Q Fs . CF, CF=CC2 H5 C, F7 . CF, CF= 
CC3H7F. CF,CF=CQH7CF,. CF, CF=CC, H, Q F, . CF,CF=CC, 
hVC, F7. CF,CF=CFC1. CF,CF^C1CF,, CF, CF=CBrCF, , CF 
,CF=CFBrs CF,CF=CFI. CF, CF=CICF, 3&5{?!l7j^$ nS:^Jfe0^ 
<©Jf*L'C^^IS:<7:^<!:UT». CF,CF:^FCF,. CF,CF=C 
F,. CF,CF=CFC,Fs. CF,CF=C(CF, ), , CF, CF=CCCF, )(C 
2F5). CFjCR^CQiFs),. CF,CF=CH,. CF,CF=CHF. CF,CF= 
CHCF,. CF,CF=CHqiFs. CF, CF=CCH, F. CF, CF=CCH, CF, . C 
F3CF=CCH,C2F5. CF,CF=CFI. CF, CR=CICF, $ tx 

[0 02 7 ] *^Wt?€effl^5^^il3tcz:ftsfe^%z:o 
WTS-^a^ (3) : 
QF,K, (3) 

(1) >'A*-:7Ppy^;l'S-CF,*WL/&CiZlSi|g^ 

CF,=CrcF=CF,, CF, =CHCF=CF, . CHR<:FCR=CF, . CF,=OCH 
=CF, 

CFj =CFCF2 CF=CF, , CF, =CHCF, CF=CF2 , CF, =CFCHFCF=CF 
^ , CF, =CHCFa CH=CF2 .CF, =CFCH, CF=CF, ,CF,=CFCF2 CF, 
CF=CF| . CF,=CHCFiCF|CF=CF, . CFj =CFCHFCFi CH=CF, . 
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CF, =CHCHFCF, CF=CFj , CF, =CHCF, CFz Ot=CFj , CF,=CFC 
HiCF,CF=CF, . CF, =CFCHFCHFCF=CF, i'. 0^L<ftt. 
CFa =CR:F=CF, . CF,=CFCF,CF=CF2 , CF, =CFCFj CF, CF=CFj 

(2) - sis^tc mmn^^ u ^cf, cfs\^ i -s*s^- oft 

CF, CF^FCF=CFi . CF3 CF=CHCF=CF2 . CFj CH=CFCF=CF, . CF 

,CF=CHCH=CF,. CF3C:H=CFCH=CF,. CF3 CF=CFCF=CFCF3 , CF 

,CF=CHCF=CFCF3 . CFj CH=CFCF=CFCF3 , CF3 CF=CHCH=CFC 

F3 ,CF3CH=CHCF=CFCF3 .CFa CH=<:FCF=CHCF3 ,CF, =CFCF2 CF=C 10 

FCF, , CFj =CHCFa CF=CFCF3 , CF2 ^CFCHF^ CF=CFCF3 CF, =CFC 

FjCF=CHCF3 .CFz =CHCF2 CH=CFCF, ,CF,=CFatCF=CFCF3 

,CF2 =CHCF2 CF=CHCF3 , CFj =CFCHFCF=CHCF3 

CF, CF=C(CF3 )CF=CF2 ,CF3 CF=C(CF3 )CH=CF2 .CFa CH=CCC 

F3)CF=CF, ,CF3CH=CCCF3)CH=CF2^ri\ Jff*L<&*CF3CF 

^FCF=CFj. CFjCFrCFO^FCF, , CF,=CFCF,CF=CFCF3 . CF 

3 CF=:CCCF3 )CF-CF, f)m7ri$ ti^ ; 

CF,=CCCF3)CF=CF,.. CF,=CCCF3 3ChM:F, , CF, =<:CCHF, )CF 20 
=CFz , ,CF, =C(CHF2 )CH<F, ,CF, =C(CH, F)CF=CF, ,CF, =C(C 
Fi )CCCF3 )^F| . CF, =CCCHF, )C(CF3 )=CF, ,CF, =CCCHF, )C 
(CHF, )=CFa ,CF, =C(Cht F)CCCF3 )=CF| 

CF, =CFCFCCF3 )CF^F, . CF, =dCHCF(CF3 )CF=CF2 , CF,=CF 
CHCCF3)CF=CF, , CF2 =CFCF(CF3 )CH=:CF2 , CF,=CHCH(C 
F3)CF=CF, , CFi =CHCF(CF3 )CH=CF, , CF, ^CFCHCCFa )Crt= 
CF, ,CF,=CFCF,CCCF3)=CF, , CF, =CHCF, CCCF, )=CF, , CF, 
=CFCHFC(CF3)=CF, .CF, ^FCH, CCCF3 )=CF, ,CF, =:CHCHFCCCF 
3 )=CFj ,CFj =CFCF=C(CF3 ), , CF, =CHCF=C(CF3 ), , CF, =C 
FCF=CCCHF,)CCF3) , CF, =CHO«:(CF3 ), , CF,=CFCF=C(C 30 
F,)CCH»F)&<!:\ L<»CF,=C(CF3)CF=CF, , CF,=CCC 

F3 )C(CF3 )=CF, . CF,=CFCF(CF3)CF=CF, , CF, =CFCF, CCCF 
i)=CF, . CF,=CFCF=C(CF3), 'f)m^Stli} ; 

CFj CF, CF=CFCF=:CF, , CF3 CF, CF=CHCF=CF, , CF3 CF, CF=CFC 

H=CF, , CFj CF, CF=CHCH=CF, . CF3 CF, CH=CHCF=CF, , CF3 CF 

, CH=CFCH=CF, , CF, =C(CF, CF3 )CF=CF, , CF, =C(CF, CF3 )CH= 

CF, , CF, =C(CHFCF3 )CF=CF, , CF, =CCCHFCF, )CH=CF, 

i\ *fSU<«CF3CF,CF=CFCF=<:F, , CF, =CCCF, CF3 )CF=C 40 

F,*5«^j7]R$nSo 

[00283 — «^ ( 3 ) <D»a LC^^fc^«J&CteC^r . 
[0 0 2 9] s ttl'-12<DS». nitCitfi V < »3--12-C 
[00303 h »0--ll<DSia. «fK:W S U < «0--4'C 

[0 0 3 1] *%H^cc:tec^r. =iwM^^r.-:>mri>B 
(i)/>'-:7aay ^;i/S-CF3€:WL/3&COSj|S^*z:o 50 
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CF, =CFCF=CF, . CF, =CHCF=CF, , CHF=CFCR=CF, . CF,^HCH 
=CF, 

CF,=CrcF,CF=CF, . CF,=CHCF,CF=CF, , CF, =CFCHFCF=CF 
, , CF,=CHCF,CH=CF, ,CF, =CFCHi CF=<:F, . 

(2) i:«g^«:ii:^^L/cCF3 CFSP^S^i -Si^^-oj^ 

CF3CF^FCF=CF,. CF3 CR=CHCF=CF, . CF3 CH=CFCF=CF, . CF 
3CF=CKhM:F, . CF3 CH=CFCH=CF, . 

(3) *$!*^ hi^mLfc^^-y a p ^ Jua-CF3 **-r 

CF, =CCCF3 )CF:^F, . CF, =CCCF, )CH=CF, , CF, =<:CCHF, )CF 
=CF, , ,CF, =CCCHF, )CH^F, ,CF, =CCCH, F)CF=CF, ,ifi0t7jk 

CF, =CFCR=CF, , CF, =CFCF, CF=CFj . 

(2) n«g-^^C jt^JS^ L /CCF3 CFSB^g^ <!:-a*S^-OJf 
CFaCFrCrcFrdCF, 

(3) ^^^*^ h^^Ltc^^- yatiM ^ JUS-CF3 S 

-fiig^^ZlOj^O^b^iKj 
CF,=C(CF3)CF=CF, , 

®4>i|^k:jf * L/ < «CF3CF=CFCF=CF,S.tJf/X«CF,=CFCF 
=CF,-C*So 

[0 032 ] ^i^m^n-vrnm^^^o^^mtiMt.. y ^m 

t ^^■C«*#t&* U Hfiife^ - c= c - «j& * w b 

f)^hi>) *$t?4>0[>r*0»*L/<&i-^^ (4) : 

CFjC^CZ (4) 

^(D:pr^<.Li>\miPhrj:i>. ^fSLc^-^^ (4) 

CF3 C= CCF3 , CF3 C= CF , CF, C= (XF, CF3 , CF3 C= CCF, C 
F,CF3, CF3C=CCFCCF3)CF3. CF3 C=CC(CF3 )3 .CF3C=CC4 
F9. CF3C=CH CF3C=a. CF3C=CCHF, , CF3C=CCHiF. 
CFjC^CCHs. CFaC^CCHFCFi. CF3 C= CChi CF3 . CFaC^CC 
HFCFjCF,, CF3C=CCH,CF,CF3. CF3C=CCF, CHFCF3 . CFaC 
= CCF,CH2CF3. CF3 C= CCHFCHFCF3 . CFaC^CCHFCHzCFa. 
CF3C=CCH2CHFCF3. CF3C=CCH, CH2CF3 . CF3 C^CCFCH, CH 
,CF3. CF,C=CCHCH,CH,CF3. CF,C=CCHCHFCH,CF3 . CF3C 
= CCFCH, CHFCF3. CF3 C= CCHCCF3 )CF3 
U^tmm^tiiy—m^ (4) CDlb^^^CfcC^r. i»l 
--40^. i L< t^l-- 2^*40 j hto--^mwL. 

[0 03 3 ] mim^ (4) (oit^mt 

m^m^Ckt. CF3C=CCF3 . CF3C=CF . CFjC^CCF, 
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^{b*5S. a. ^sr^^t^*^, /^ny>{b^!^. hfcchv 

drofl uorocarbon)RtXZlMilSa ^r^"^ PFCCperfluorocar 
[0 0 3 4 ] J:ftft^{C», He. Ne, Ar. Xe. Kr^ci'©* 

: N,^i'©::Rg14:</;^ : 0. : go, cci^ci'®^^ 

it^:^:^ :Cf,I. CFjCF.I, (CFOiCFI. CF,CF.CF,I. 
CP, Br CFjCF.Br (CFj)«CFBr. CFaCFjCFjBr, CFjCI. C 10 
F,CF,a. CCF,),CFC1. CF,CF,CF,a. CF,=CFI. CF,=CFC 
1. CF,=CFBr CF,=CI,. CF,=<:a,. CF,=CBrj^Ci'*>6^C 
i/\Oy>{t^igJ : RCfCHiF,. CHF,. CHF,. CF^CHF,. 
CHFjCHFj, CFjCHjF. CHF,CH,F, CF^CHj^ CH, FCfi F.CHj C 
HF,. CH3CH,F>CF3CF,CF,H. CFjCHFCF,. CHF,CF,CHF,> C 
F,CF,CH,F.CF,CHPCHF,, CFjCHCF,. CHF,CF,CHF. a=,C 
F.CH,> CFjCHjCHF,, Cht CF. CHFj .CHa CHTCH^ . CF,=CHF.C 
HF=CHF, CHi=CFj> CHj=CHF. CF,CH=CFj> CF^CHzrCHi, CH 
, CF=CHi tj: tt» htjii, HFCCHvdrof 1 uorocarbon)^ 
If. CF,=CF, , CF, , C F» , QF. , Q F„,c-C, F, , C-C, F, 20 
fJi i£t^hf£ «^^5rJ#OPFC(perf1uoroc 
aTban^iiX1}>P>Ui,mtf>hmktt\i><i:>fj:< t 1 Will. 

[0 03 5) He. Ne. Ar Xe. Kr^ci'CD^^Xti, zfy 
lEJ&r^fr^^tsbSCiAi-C^^. 30 

[003 6] N,. H,, t*\,^mmrhcfc. mmm 

[0 03 7] ^^b7j<J^<!:HFC». "T'^XvctJ-Cj^^ 
■5. 

[0 03 8 ] §^S{b^». ca CQ,-¥'(CFO2C=0!^i:t' 

(Dir |->-?>TH2 h>> CF,CF0CF,i^£<t'(DXsl<+1f-< F, C 

F, ocF, u i-cDi-f 5 ^cKlR*#^/c^b^^:g 
i5ic-r^, cn6©^3^ib^!^^a=&«fffl-r-5ci-c. 

[ 0 0 3 9 ] ^^ P y V-fb^i^ t »CF, I. CF, CF, I. (CF3 ) 
,CFI, CF,CF,CF,I. CF,Br CF,CF, Br. CCF3),CFBr. CF, 
CFjCFjBr, CFjCl, CFjCFjCI. (CF,),CFa. CF,CF,CFjC 
1. CF,=CFI. CF,=CFC1. CF.^FBr. CF, =CI, . CF,=CC 

1, . CF, =cBr, ta i-o-fk-^igj© J: ^ «: 7 jW:*- a 5i?>^J- 
^^<DV vmiiK a-^s^AjTi'iS^snfcfb^igj 
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*J**>;»c#t>cD*iH>?3R<b^r**. #ra¥ii-3402i 

Jpn.D.Appl.Rhvs. Vol.39 (2000) ppl583-159 

[0040] :4:|%?ScDfi)cJg;<7X i . jSI^A^XSK^J-i 

fSmii7.f&^<Dci>tj: < i 1 a4ijK*J;bio%ggJjUi. 
fitffl:yXfiR^ii>^< l«*?j!«l:b90%SK«T«e 

ffl-r -5. w * L < «fi5c)i;<7'xfiS^<D^i>ic < i 1 

Ar. Ni. Q,. CO. CH,. Q H,RC/CH. F, . CF,CF,I 

*S5c«S:^20o~3ooaw. ftfSE u < tt4oo~2ooow : 
*/>*'fT;^«^jo~iooai». jff* 0 < »o~ioow : 

*BE;^ioomTorrJaT. Iff * L < B2~50mT o r r ; 
*m-?-Sgl0^-10*' cm-'»SL<«10"-lO'' cm 

*«-?-SS2-'9eV»* L < »3~7e V 
>^c■^7i>'^-SK-40--lDO•C. L/< «-30~50°C, 
*5=•1'>/^*-S^aS-30~ 300"'C. 5?SL/<«. 20-200 

•c 

(ICR) C V D SIS 1' 3500cirf )-C 7 JU :t O * 

*IS(®S:^J2OO~lD00W. >f $ U < «300~600W 

* ^^■{T:^nt}o-5QoiL »*u<«o-'ioowr*>4, 
[004 1 ]%*$. *-'N-*s:^ns^bt-sicn6© 

[0042] 2ti:fB?a©iSM3!/X^fflt^r^|g1-4«^. 

Lt^lSaffifflS R a «0.l-10n m. *TS L < «0.l 
~4 nm : j(f*L/C^MmigBl~4a. u. . Sf*0<« 
2~3a. u. ; J(fSLl.*Mi^jiJStt200~2000nm/iiri 
n. SfS U < «200— 1000 nm/min'CfeS. 

[0 043] 

OWrS^)-^^)^-:>^lg:^X. #{CCF,CF. CF^y=^i/ 



15 



L . CF, cFSP^^rWT -5 i -e <D^n^m.u^'pm < 

-5. =S«S^4W-r.2>^^ji?r^-:j;*/:^-C»> CF,C7 

^ a ;?7 - >;i< ^ -mff^fiR-r So 
[0044] cn6©®~®o3«s©fiag**;^*«te 

ffiK%*iJ?Bi U /c 7 :t P * - y V- J^iiTC # 
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[00453 

10 0W,|I:tJ3mTorr '^^■SgSsxio' • - 2Xio" cnr\ ^-T- 

iaS5-7ev©RS)^ft^-ciftas-»i-fc7;i':i-p*->J*>?i< 
*7'-M©*ffifflS Ra(¥^lffl*i 6©(Sllnin) iieef^AF 

-c, F, te J: o'Q F. cfitiicF, CF=CF, )<D*S*i ibis L/ U 
fc, FT- iRO®b(£S»sEMra"js L /c-€-n-etio 7 

ia. a.u. (arbitrary unit))«J5gill0A(10M^Jiii(T) 
4>SCi*s-C§-5, aitc»:7'5;^-5'cf3<DCF.(x=i 

[0 04 6] 

[mil 





CF 1 CF, [ CF, 


RaCnm) 


(a-u.) 


(nmAnln) 






&5 


15 


50 


1^ 


2.3 


259 


CF,CF-CFCF, 


3.B 


6 


40 


0^ 


2.6 


285 


CFjCFoCF. 


2.& 


6 


25 


1.4 


2.4 


243 


CF^FCF-CF, 


2 


3 


8 


ZB 


1.7 


282 


CF/^F^CPCFaCFt 


3 


9 


ao 


&1 


%A 


317 



[ 0 0 4 7 ] CF, =CFCF=CF, , CF3 CF=CFCF=CF2 (OiiZKV^'y 

Xvriicr A ^ XDbt^t^'K^^. cf^ cf^fcf=cf, ^icF^ 
cpy v^j^>h *WL.rc^ s/ctf)CF, =cr:f=cf, J: 0 4>cf 
/*J6^L/^T<. CF,CFr7^yy>hCcft3feT'5^S? 

ia5-li"-5« lo|DCF3CF=CF2 J: t>CF3**54>^Cl^C<!:*:>e). 



F5 CF=CFCF=CF2 \itCF, CF^FCFi CP, CCffi5fefl^^C g^gi L T C ^ 
JR*SSiiffife:?^*C>o CF3CF=CFCR CFCF=CF,CCfi*-r4 



F a?-AC#^) 4K030 M04 AAll BA35 FA04 LA02 
LA18 

5F058 AAIO ACIO AF02 AH02 AH03 



